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Description
TECHNICAL FIELD

The present invention relaleés 1o an optical identifi-
cation label which is ransparent to human-eyes but has
a specific oplical property which can be identified with
optical means. .

BACKGROUND OF THE INVENTION

Conventionally is known the structure in which a
hologram which is difficull 1o duplicate is affixed as an.
identification label to objects such as magnetic cards
and other information storage cards, stocks and bonds,
lickets, and other commercial goods to identily their au-
thenlicity, and such a label is disclosed, for instancs, in
Japanesa utility model laki-open publication (kokai) No.

61-182580 or in GB-A-2 212 445,

However,.such an identfication label is necessarily

affixed 10 a location which can be readily and visually

identified because it is required to be visually identified.
Therelors, the freedom of the design of the object lends
1o be reduced because the posilion, shape and color of
the identification label must be considered as a part of
the design, and the extemal appearance of the object
may be seriously impaired because of the failure to

. achieve an acceptable design balance.

According to the disclosure of Japanese patent kaid-
open publication (kokai) No. 3-71383 by the applicant
of this patent application, a hologram area having a
unique diffraclion property is provided on the surface of
an object, and this hologram area is identified with an
idenlification unit serving as oplical identiication
means. By using this structure, since the object consists
of an object having a fixed shaps, such as information
storage cards, stocks and bonds, and tickels, arid the
identification process s carried out by the idenlification
unit, it is possidle to place an identification label at an
Inconspicuous location on the object and to improve the
freedom in the design of the object, but the very exist-
ence of the identification fabel on the surface of the ob-
pct covid not tolally eliminate the tesmclm on the de-
sign of the object.

Meanwhile, as for the system in which the identifi-

* cation process is carried oul-with a machine, since the

oporator is not required to heed the location at which the
identification label is placed, it is preferable to make the

 visual recognition of.the existence of the identification
.labeldﬁﬁwnasmwhaspossblelomeendoldnseour-

aging.any altempt to duplicate the identification labe)
with anlraudulml intent.

BRIEF SUMMARY OF THE INVENTION
" Inview of such problems of the prior art, a primary

ob;ecl of the present invention is to provide an optical
identification label which would not affect the extemal
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appearance of the object 1o which the label is affixed.

A second object of the presenl invention is to pro-
vide an opfical identification label which is difficult to fab-
ricate for potential forgers.

A third object of the present invention is 1o provide
an oplical identification labe! which ensures accurate
and reliable identification,

These and olher objects of the present invention are
accomplished by the transparent optical identification
kel according o claim 1. This label comprises a reflec-
tive layer which transmits visible light but reflects. light
of other wavelengths with a specific directivity that can
be identified with oplical identilying means, Such a-re-
flective directivity is produced by using hologram or dil-
Traction grating.

Also, such a wavelength selectivity may be pro-
duced in the reflective layer by allemately laminating
layers of two or more kinds of different materials having
diiferent refractive indices to fom the reflective layer.

The ideniification label of the present invention may
be conveniently used as means for preventing.an una-
thorized duplication of an object 1o which the identifica-
tion labelis affixed. Further, data may be encoded in the
geomelrical pattem of the reflected light so that the iden-
tification label may be used as an information carrler,

According to such a structure, since visible light is
not reflected by the light reflecling layer or, in other
words, the light reflecling layer is transparent to human
eyes, the identffication label would not affect the design
of the object n-any way. Since the position of the iden-
tification label cannot be easily visually determined, for-
gery of tha Identification label is rendered highly difficult.

BRIEF DESCRIPTION OF THE DRAWINGS

Now the present invention is described.in the fo-
lowing with reference to the appended drawings, in
whlch ’

Figure 1 is a perspective view of a card, and an es-
sential part of the structure for idenitifying the au-
thenticlty of the card;

Figure 2 s a plan view of a light emmmgdevlcoand
alight receiving dsvics;

Figure 3 is an entarged sectional view of the ident-
fication label; and

Figure 4 Is a graph showing the relationship be-
tween the wavelength of the iluminating light and
the transmitiance of the light reflecting layer.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Figures 1 through 5 show an embodiment of the
present invention appfiedto a magnetic card given here
as an example of information storage card. Referring to
Figure 1, a magnetic stripe 2 extends longitudinally on
a surlace 1a of the card 1. The surlace 1a Is also pro-
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vided with an identification label 3 serving as a fight re-
Necting past and having a hologram layer given with a
specific reflective direclivity as described hereinafter.

Meanwhile, a miagnetic head 4 is provided in a read-
erfwriterof the card 1 which opposes the magnelic stripe
2 when the card 1 is conveyed by a conveyer unit not
shown in the drawings. Also provided is a light emitling/
receiving unit 5.50 as 10 opposa the identification tabel
3 when the card 1 is conveyed. This light emitting/re-
ceiving unit 5 consists of a fight emitting device 6 for
projectingan iluminating laser light beam upon the iden-
tification kabel 3 on the surface 1a of the card 1, and an
annular light receiving device 8 surrounding the light
emilting device 6 as illustrated in Figure 2. The light
emilling device 6 direclly opposes the identification label
3whenthe card 1 is at a certain prescribed position. The
light receiving device 8 consists of a mutii-section pho-
todiode which is divided into eight sectors 8a through
B8h which cari individually detect light. This light receiving
device B is connected to a delenmination unit 9 which
consists of known CPU, memory, UF and other compo-
nenis for determining the authenticity of the card 1.

Asbeslillustraled in Figure 3, the identification labet
3 comprises a hologram layer 10 consisling of a holo-
gram forming layer 10a and a light reflecting layer 10b
disposed under the hologram forming layer 10a, abond-
ing agent layer 11 Tor integrally retaining the hologram
iayer 10 and securely attaching it 10 the surface 1a of
the card 1, and a protective layer 12 covering the outer
surface of-the hologram layer 10,

Here, it should be noted that the hologram forming
layer 10a is a transparent layer, As shown in Table 1,
the light reflecting layer 10b s fonmed by altemately lam-
inating layers. of sodium hexafluorc-aluminate
{NayAIFg) having a relatively small index of refraction
and layers of 2inc sulphate (ZnS) having a relatively
large index of refraction, and, as shown in Figure 4, has
- atransmittance of approximately 100% in the rangs of
visible light {380 nm 1o 700 nm I wavelength) and a
transmitiance of approximately 0% in the range of infra-

red [ight (780 nm or longer in wavelength).
. Table 1
LayerN malerial | thickness (nm)

1 NajAlFg 80
2 Zns | 92,
3 Na,AlFg 156
4 nS 87
5 NajAlFe | 149
6 | zis B84
7 " NagAlFg - 143
8 Zns 80
9 NaAlFg 140

10 nS 80

1 NaAlF 143
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Table 1 (continued)

Layer Number | material thickness (nm)
12 ZnS T 84
13 NayAlFg 149
14 ZnS 7]
15 NagAlF g 156
16 ZnS 92
17 Na,AlFg 80

Therelore, this hologram layer 10is substantially in-
vishle 10 human eyes, but-has such a reflective direc-
tivily astoditiract and reflect infraréd light projectedfrom
a direction opposing the identification kabel onto a diag-
onally opposed pair of the seclors 8a through 8} sur-
rounding the light emitting device 6 as illustrated in Fig--
ure2.

When aclually identilying the authenticly of the
card 1, the card 1 is conveyed 1o a position where the
fight emitting device 6 of the light emittingXeceiving unit
5 directly opposes the identification label 3. Then, the
illuminating light consisting of infrared light is projected
upon the identffication label 3. The light ditfracted and
reflected by theidenlification labe) 3is received by some
of the sectors Ba through 8h of the light receiving device
8, and the authenticity of the card 1 is detérmined ac-
cording to the pattem of the received light: Therefore,
even whenaforger oblained this card 1 with afraudulent
intént, since the identification label 3is not visible to the

-human eyes and is therefore hard 1o locate, it would be

substantially impossible to forgs the card, combined
with the difliculty in analyzing the reflective directivity of
the hologram and the technical difficulties and the pro-
hibitive cost involved In duplicating the hologram.
Obviously, the present invention is not limited to the

"above embodiment. For instance, the hologram was de-

signed so that the.illuminating light may be diffracted
and reflecled onto a pakr selected from the sectors 8a
through 8h of the fight receiving device 8, but the holo-
gram may also be designed so that the illuminaling fight
may be diffracted and reflected onto four or more of the

. seclors Bathrough Bh. H desired, itis possible to encods

specific data or infonmation i the pattem of the diffract-
ed or reflected [ight, and to use the identification tabel
as a medivm for canying specific information.

Also, in the above embodiment, the identification la-
bel 3 was provided on a magnelic card 1 given as an
example of information storage card, but it may be pro-

“vided on valuable papers such as checks, promissory
- notes and gift certificates, and commercially sokd goods

in general. Jn this case, by covering the card § with a
nnskhavhganopenhgalaposmonoon%pond'mglo
the location of the identification label 3, it is possible to
identify the lentification labe! 3by using a portable hand
scarmer of the like. '

Although the hologram was used in the above em-
bodiment, similar results can be obtained by using dil-
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Traction grating on the idenilification label 3 which is to
be alfixed onto the card 1.

As described above, according 1o the oplical iden-
tification label for idenlitying an object of the present in-
vention, since the object carries a light reflecting part
inchuding a light reflecting layer which fransmits visible
“light but reflects fight other than visible fight of a pre-
scribed range of wavelengih and is provided wilh a

- unique reflective directivity that can be identified with
oplical identification means, andthe visible light is there-
fore not reflected by the reflective layer os, in other

words, the reflective layer is made transparent, the iden-

tification labe! will not affect the deslgn of the object, and
the freedom in designing the object is increased. Fur-
ther, since the focation of the identification label cannot
be easily determined with human eyes, the forgery of
the object is made extremely difficult. Thus, the.present
invention offers a significant advantage.

Although the present invention has been described
intems of a preferred embodiment therec, i is obvious
to a person skilled in the art that various alterations and
modifications are possible without departing from the
scope of the present invention which is set forth in the
appended claims.

Claims
1. An optical identification label (3) comprising:

ahologramforming layer (10a)made of atrans-
parent material and having a hologram or a dif-
fraction grating formed on an underside there-
of, and

alight reflecting layer (10b) disposed under the
hologram jorming layer;

the hologram or the difiraction graling being
adaptedto reflect light with a specific directivity
whichis identifiable through useof ophwl iden-
titying means,

characterised in thatl:

the light reflecting layer is adapted to transmit
visible fight and to reflect light of any olher

wavelength.

2. Atmnsparent oplical identification label according

to claim |, wherein said reflective layer {10b) con-
sists of alternating layers of at Jest two kinds of dil-
ferent malerials having different refractive indices.

A transparent oplical identification label according
toclaim 1, wherein said identification label is affixed
to an object as means for preventing an unauthor-
ised duplication of said object.

4. Atransparent optical identification label according

10
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to claim 1, wherein the label is arranged such that
data is encoded in a geomelnc pattem of said re-
ﬂected light.

Patentanspriiche

1. Oplisches Identifizierungselikett (3), weiches um-
faBt:

eine hologrammbildende Schicht (10a) aus ei-
nem transparenten Material, die auf der Unter-
sefle ein Hologramm oder ein Beugungsgitter:
aufweist, und

eine lichireflektierende Schicht (10b), die unter
der das Hologramm blldenden Schicht ange-
ordnet ist,

wobei das Hologramm oder das Beugungsgil-
ter so ausgeblidet ist, daB es Licht ma einer be-
stimmien Richiwiung reflektiert, die unter
Verwendung von oplischen identifizierungsmit-
teln identifizient werden kann,

dadurch gekennzeichnet, daB

die lichtreflekiierende Schicht so ausgebildet Ist,
daB sis sichibares Licht durchlist und Licht jeder
anderen Wellenkange reflektiert

2. Transparentes optisches Identifizierungsetikett
nach Anspruch 1, worin die Reflexionsschicht (10b)
aus altemierenden Schichten von mindestens zwel
Anten unterschiediicher Materialilen mit unter-
schiedlichen Brechungsindizes basteh.

3. Transparenles oplisctiés Identilizierungsetikett
nach Anspruch 1, worin das Identifizierungsetikett
an einem Objekt angebracht ist, um eine nicht au-
forisierle Verviellaltigung des Ob;ekts 4l vemn-
dem.

4. Transparenles oplisches. ldentilizierungselikelt
nach Anspruch 1, worin das Etikett derart angeord-
net ist, daB in einem geometrischen Muster des re-
flelierten Lichis Daten verschilsselt sind.

Revendications

1. Etiquetle (3) dfidentification oplique comprenant :

uns couche (10a) foimant un hologramme,
constituée en matériau transparent el compor-.
tant un hologramme ou un réseawda diffraction
Jormé sur une face inférieure de celleci; et
une couche (10b) réfiéchissant la lumidre dis-
posée sous la  couche formant "un
hologramme ;

Fhologramme ou la réseau de diffraction étant
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susceptibles de réfiéchir la lumidre avec une di-
Jfeclivité spécifique qui est identifiable grace 2
Tutilisation de moyens didentification optiques,

caractérisée en caque : 5

la couche réfléchissant la lumidre est suscep-
tible de transmetire ka lumidre visible el de ré-
fiéchir Ia lumidre & nimposte quelle autre lon-
gueur donde. 10

2. FEtiquetiatransparente d'identification optiqus selon
la revendication 1, dans laqualle ta couche r&flé-
chissante {10b) est constituée, en altemance, de
couches d’au moins deux types de matériaux difé- 15
renls présentant des indices de réfraction difé-
rents.

. 3: Etiquettetransparente didentification optiquie selon
. la revendication 1, dans laquelle Pétiquetie diden- 20
iification esl apposée sur un objel comme moysn
servant & empécher une reproduction ilicile de F'ob-~
jev
4. Etiquette transparente d'identification optique selon 25
la revendication 1, dans taquells Féliquette estcon-

gue de telle sorle les données sont codées en for-
mant un dessin géomélrique de lumidre réfléchis.

40
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Fig.l
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Fig.3
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